ANALISI MATEMATICA I - A.A. 2011/2012

INTEGRALI INDEFINITI / ESERCIZI PROPOSTI

L’asterisco contrassegna gli esercizi piu difficili.

1. Calcolare i seguenti integrali usando la linearita dell’integrale:

z? —3) (2% +3
a) /( 31:5 )da: ..................................................... [log |z| + 12 + ]
x? —4 1
b)/x_2dx. ................................................................. (322 + 22 + ]
323 —3 3
/ T B [3+§m2+3x+c}
/1+$ ............................................................... [z —log|x + 1] + ]
1
/glj +a:1+ .......................................... [32° + 2% + 22 + 3log |z — 1| + ]
T —
/ O [x + cosx + ]
1+51na:
/tan BAD. oo [tanx — x + ]

2. Calcolare i seguenti integrali immediati usando la regola di integrazione per sostituzione:
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COSP TSI L A+ e e e [ %Jrc]

v e
v
o [
/ 1
)
) | e

V3r +1 —|— 1
p—y 51: o AT e [+ tan (52 + 9) + ]
g2) /x3 sin () da. .o [ T+ c]
h) /xe%z_ldx ................................................................. [16212_1 + c]
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3. Calcolare i seguenti integrali usando la regola di integrazione per parti:

a) /gr:2 Lo T AT, oo (323 (logw — 3) + ]
/xQCos:cdx ................................................... [(m2—2) sin:r+2xcosx+c}
/332 B [(xQ—a:—&-%)%—i—c]
/:z:cosh (B) AT ot [$2sinh 3z — & cosh 3z + ]
/( F5)10gGEdT .o [( +5x>logx———5x+c]
0 55l [ rves ]

x?
/arctanxdx ................................................ [aj arctanx — % log (1 + x2) + c}
/ ALCSIN T AT, o v ot [« arcsinz + V1—a2Z+ |
/a:cor; DAL oo B (‘”SiTnM—I—%—&—I—;)—i—C]
/62I COST AT+ oo ettt e e e e e e e e e e [sizf2c0ss o2v 4 ]

4. Calcolare i seguenti integrali di funzioni razionali:

T +2
a) /mdl’ .................................................... |:10g|1'72| *ﬁ‘i’({l
2z 45
b) /mdﬂf ........................................... [%10g|w—1|+%10g|x+3|+c}
41 1 2 2
C) / mdl’ .................................. |:§ log(:v —2x + 4) + \/5 arctan &= \/— +c
z+1 B 1
d) / mdx .................................... I:% 1Og($2 —x + 5) + \/% arctan % + C_
2%+ 1 2 z41
e) /(J:+2)(332+2m+6)dx' ............ [log\x+2|+glog( + 2z +6) — \/-arctan\/-—i—c
3z —1
f /—da: ................................................. [210 -l 5 _4¢
) (x—1)(x—2)° Sla=2| " 72
z* —52% + 822 — 9z + 11 8 ]
g) 75216 dr. ..o [?+2x—log|x—2\+210g|a:73|+c_
1 -
h) /mdl’ .................................................... I:%rx:cz +%arctanx+c
. 1 .
i) / mdm ................................................... [% ?;23:15)@ + % arctanx + ¢
1) x—de [ 130248041
ot 1)4 ............................................................. 55
5. Calcolare i seguenti integrali mediante opportune sostituzioni:
a) /:2w+1dx ............................................. [z — $1og (€** + 1) + arctan e” + c|

oe’ +4)e” .
b) / = (2) (;—I l p 1)da: ........................... [2log (e — 2) — log (€** + € + 1) + (]
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c) /a:\/l—xda: ..................................... [%(l—x)2M—§(1—x)m+c]
d) /xl_‘_—ﬁdx ................................ [6/x + logx —log (1 + ¢/x) — arctan /x + |

1
e) / L [log [18inL | 4 ¢]
cos T
1
f Qoo { Jog | tan(z/2) ’ ]
) /QSinx—i—cosx—l . 08 |Tanz/2—2| T ¢
cos?
e [ log [ nocons ]
g) /1*28111233 4 0g sinx—cos + .’L‘+C
h) /tan3 TAT. oo [% tan?z — % log (1 + tan? :c) + c}

6. Calcolare i seguenti integrali mediante la sostituzione suggerita a fianco:

a) /\/xz—ld:c, T=cCosht.....ooovii i [2v/22 —1— 4 cosh™ "z + (]
b)/\/x2+1d:c, x=sinht . oo [ (14 22) + §sinh™ x—l—c]

1 . 1
d) /(m2+1)mda‘, x=sinht. .o {m—i—c]
Va?+1
) [ e, |
x

7z —
f) /ledx, t=Va? — 1o [Vz? —1 — arctan (V22 — 1) + (|
*) /xva—i—x—i—ldm, x:%(\/gsinht—l)
......................... [%(x2+x+1)3/2—%(Qx—l—l)\/xQ—l—x—l—l—%sinh*l(2”3

)+

x) della

7. Per ciascuno degli integrali a) degli esercizi 1-6 precedenti, determinare la primitiva F
funzione integranda che si annulla nel punto z¢ = 1.

8. Calcolare i seguenti integrali:

a) /\/%_J/Adx ............................................................. s

x—1
1
c) ﬁ(%—l)dw ................................................. 4z + 4log| ¥z — 1| + ]
1
A) | e e 5 arcsin 2z + |

e*) /\/ L 2 [2V/922 — 1 — %COSh71 (3z) + ¢
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.............................................................. arcsin (e*) + ¢
ﬁ faresin (¢7) +
........................................................... log |1 +1
a:+xlogx [log |1 + log x| + (]
log x

e [3v/45 317 + c|
z\/4 + 3log” x

lo a;
/ e e [2v/z (logz — 2) + ]
/bln e 1 [L;C"” —I—c}
3
/sm TAX e [%*COSJK‘FC]
/ ............................................................... [log [tan x| + ]
blHICObJ}
/ Ao [tanz — cot x + (]
sin axcos2
COS T 1 sin x
/370032 ....................................................... [ﬁarctan(\/—)—i—c]
4sinx
....................................... —2arct 2cosx — 2
/4cos2:c—8cosx+5 [~2arctan (2cosz —2) +¢]
u*) /q;arctan (I+16z)de....oooune.. {“’—; arctan (1 + 16z) + = log (1 + (1 + 16x) ) — 55+ c]

9. Per ciascuna delle seguenti funzioni definite a tratti (continue sul proprio dominio), calcolare tutte
le primitive F' (x) e determinare quella che vale 1 in x¢ = 0:

v sex <0 x4+ 3loglr — 1]+ ¢ sex <0
a) f(x)=¢ -1 7 ..., F(x)= 1\ o3 L ,e=1
3 92 sex>0 (r—3)5 —2v+c+g sex>0
b) f () —z3sin (r +72?) sex <1
€Tr) =
22 —8x+7 sexr >1

272 2m

wf—;—4x2+7x+c+%—§ sex >1

sin(7wx? s(mz?
{b( )—xQCO( )+c sex <1 ]
c=1

log (1 + 253:2) sex <1

x log 26 sex > 1
...................... py <[ B2 ~2wt farctanda b ser<l
=E=1% +c sex >1
4o +1 sex <0
d) f(2) = ! se0<ax<4
Vi—x—3
22+ x+c—4 sex <0
...................... F(x)= ,c=5
—2v/4 — —610g(3—\/4—x)+c sed<x <4
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ALTRE SOLUZIONI.

Esercizio 7.

al) F (z) =log|z| + 721 — 2

a2) F (1) = esine — gsinl

a3) F (z) = 223 (logz — 1) + %

ad) F (z) =loglz — 2| — =5 —4

ab) F (z) =z — +log (¢** + 1) + arctane® — 1 + 1 log (e? + 1) — arctane
ab) F(z) = £v/22 —1— %cosh_1 x

ot



